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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention generally relates to graphic user interfaces (GUIs) and more 
particularly to a (jUI that presents a computer user with an alternative 
organization that dynamically structures their use of the computer, based upon the 
user's scheduled activities, their pending work and the current time. 

Description of the Related Art 

Conventional systems utilize a program driven GUI that includes icons 
that are selected to begin various programs, such as word processing programs 
and presentation programs. The problem of presenting the resources of a 
computer in an easy to access format has been previously solved by graphical user 
interfaces (GUFs) that present a "desktop" metaphor to a user (e.g., Windows 
95/98, Windows NT, Windows CE, OS/2, X-Windows). In this 
solution/metaphor, the computer screen represents the top of a desk and the 
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rectangular figures on the screen (icons/application windows) represent pieces of 
"paper". The collection and arrangement of icons and windows on the screen is 
usually arbitrary. For the case of icons, their physical placement on the 
screen/desktop is relatively static and usually only changed by direct manual 
5 manipulation by the user. Further, the set of icons on the screen is also usually 

only changed by direct manual user intervention. The creation of application 
"windows" is somewhat more dynamic in previous solutions, but usually occurs 
only due to direct manual invocation of an application by a user. 

However, such systems are somewhat cumbersome as there is no means to 

1 0 have the desktop automatically select appropriate icons to match a user's 

scheduled task(s). A better solution (the inventive solution) is to have the 
interface adapt to the user such that all of the resources needed to complete the 
task at hand are prominently displayed and easily accessible. As discussed in 
greater detail below, the invention overcomes these problems by changing the 

1 5 model used by th(5 desktop metaphor from a static collection of manually placed 

icons, to one that dynamically changes the collection of icons and other resources 
to match the sche dule of the user. 
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It is, therefore, an object of the present invention to provide a structure and 
method for supptying a graphic user interface for a computer. The graphic user 
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interface comprises a schedule having at least one time slot identifying at least one 
activity and at legist one link associated with the activity that occupies the entire 
viev^able surface of the GUI. The link starts at least one computer program and 
opens a compute): file associated with the activity. 
5 The link appears on the schedule in the time slot. The schedule can be a 

calendar. The time slot can include real time location information relating to the 
activity. The time slot can dynamically change an appointment time of the 
activity depending upon the location information. 

The activiity can comprise a meeting and the computer file would 
10 comprises docuniLents used at the meeting. Alternatively, the activity could 

comprise Internet searching and the computer file would comprise a link history 
of the Internet sejirching. Also, the activity could comprises a meal and the 
computer program would comprises a virtual menu having links and automated 
telephone connections to food establishments. 

1 5 B!RIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, aspects and advantages will be better 
understood from ithe following detailed description of a preferred embodiment of 
the invention with reference to the drawings, in which: 

Figure 1 i:3 a schematic diagram of a desktop according to the invention; 
20 Figure 2 iis a schematic diagram of a desktop according to the invention; 
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Figure 3 is a flowchart illustrating one feature of the invention; and 
Figure 4 is a schematic diagram of a hardware system adapted to 
implement the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

The purpcise of this invention is to present a computer user with an 
alternative organization of the user interface that dynamically structures their use 
of the computer, leased upon their scheduled activities, their pending work and the 
current time* Li this new interface, icons representing applications and other 
computer resources are automatically selected, arranged, and grouped based upon 
the needs of previously scheduled activities. 

An examp le implementation of this interface resembles a page from a 
daily calendar. Ex amples of the inventive desktop are shown in Figures 1 and 2. 
More specifically, the desktop in Figure 1 is a monthly calendar and Figure 2 is a 
daily calendar. In a preferred embodiment of the invention the calendar is the 
only item on the screen and no other icons are included on the desktop and all 
files/programs are accessed from the calendar desktop. Li other words, the 
calendar occupies the entire viewable surface of the Graphic User interface and is 
the point from which all other applications are launched. Icons are shown as 
items A-H, and, for example, icon A starts a program (e.g., a word processor) 
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associated with diociiments (e.g., an agenda and other reports) to be used at the 
board meeting at 10:00 on the 3rd of a given month, as shown in Figure 1. 

With the invention each time slot has an indication of the activity 
scheduled for that period, for instance a meeting with a particular person, but, in 
addition the entr)^ would contain links (icons) and windows (applications) that are 
useful for that activity. For instance as shown in Figure 2, a user may have a 
meeting from 10 to 1 1 a.m., lunch from 12 to 1 p.m., from 1 p.m. to 3 p.m., a 
plan to work on a: business presentation, plans to return the days phone calls from 
4 p.m. to 5 p.m. and is scheduled to pick up his/her spouse at the airport at 6 p.m. 

The icon(s) in the calendar for the 10 a.m. meeting would contain links to 
recent e-mail messages exchanged about the meeting subject so the user can 
refresh their mem^ory quickly. The lunch slot icon(s) would contain the current 
menu of the cafeteria or a link to order from a local deli. The 1 p.m. slot would 
have a link to the appropriate Freelance or Power Point file ready to be opened. 
The 6 p.m. slot would contain a (small) application window 20 that dynamically 
updates the arrival time or the current location of the user's spouse and the status 
of the flight (e.g., a small map of the world with an aircraft icon showing the 
current location of the plane and its ETA). 

In one embodiment, the unscheduled time period slot(s) contain icons to 
applications and resources for tasks that are not scheduled, but are known by the 
system (e.g., from a "to do" list) to be possible candidates for the user to work on. 
The "to do" list is available to the desktop interface through a "standards" based 
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interface such as "iCalendar" (lEFT RFC 2445 "Internet Calendaring and 
Scheduling Core Object Specification", lEFT RFC 2446 "iCalendar 
Transport-Independent Interoperability Protocol (iTIP) Scheduling Events, 
Busy-time, To-dos and Journal Entries", lEFT RFC 2447 "iCalendar 
message-Based Interoperability Protocol (iMIP)), or other more proprietary 
interfaces likely linked directly to a vendor's products. In either case, the 
collection of possible tasks can be examined by the interface and suitable 
candidates extracted. These can then be entered into "free time" slots in the user's 
desktop calendar interface as suggestions for possible tasks to work on. For 
instance, a "to do" item that says "complete customer presentation" results in the 
invention automatically adding a link to a presentation graphics application such 
as PowerPoint or Freelance to the calendar in an otherwise unscheduled time 
period. 

If the entry in the calendar was previously associated with a specific 
application and specific data files, the invention creates links to that specific 
application and those data files. However, if the calendar entry is not previously 
associated with an application, the invention automatically adds links to the 
appropriate applic;ation (and necessary data files) by searching the available file 
systems based on the terms within the calendar entry. The invention extracts 
search criteria firoicn the calendar entry and performs a search within the user's 
computer system (and network) based upon the search criteria. The invention that 
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automatically cremates links to the application(s) and/or data file(s) that matched in 
the search criteria. 

For example, if the calendar entry reads "Work on VLDB Presentation" 
the invention identifies the word "presentation" and associates a presentation 
5 program such as PowerPoint, Freelance, etc. with the calendar entry by creating 

links. Similarly, the invention identifies the term "VLDB" as search criteria. 
Then, the invention searches data files for the term "VLDB". If the data files 
which match the search criteria are associated with a certain presentation program 
(e.g., based on file extension), the invention forms links with the data file and the 

1 0 presentation projpram. To the contrary, if the data files are associated with a 

different application (e.g., a wordprocessing application, spreadsheet application, 
etc.), the invention forms links with that different application. 

If the seaj'ch retums multiple matches, the invention creates a link for the 
application and data files that contain the most matches. Therefore, the invention 

1 5 would preferably create links for data files that include the term "VLDB" and that 

were created with a presentation program. If the search does not produce a result 
which clearly stajids out as having the most matches, multiple links can be formed 
to provide the user with a choice of which data file or application to utilize. On 
the other hand, if no data files matched the search criteria, the invention would 

20 simply create a li;iik to multiple presentation programs or a single link to the users 

favorite presentation program (based upon a previously tracked amount of usage 
or upon a previotis identification of the user's favorite program). 
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The invention is designed to accommodate different user's preferences. 
More specifically, the invention allows users to choose whether a single link, a 
small number of links or a large number of links mil be automatically created for 
each calendar enliy. Therefore, a user who performs a wide variety and activities 
using many different applications may decide that a large number of links should 
be created. To thie contrary, a user who performs very repetitive tasks may decide 
that a small number of links be created. The invention uses these preferences to 
broaden or narrow the search results so as to accommodate the user's needs. 

Referring now to Figure 3, a flowchart illustrates how the invention 
automatically adds links and associates applications with scheduled activities. 
The processing begins by extracting search criteria from the calendar entry as 
shown in item 30. As mentioned above, the text of the calendar entry can be 
utilized to create search criteria. The invention then searches the applications that 
are available to the user (on a local or network system) as shown in item 32. Item 
34 similarly illustrates a search of data files. 

In a preferred embodiment only the user's data files are searched. 
However, additiojial data files can be searched. For example, if the initial search 
does not produce any results files of other assoicated individuals (e.g., co-workers, 
family members, etc.) may be included in the search. In one embodiment, the user 
is allowed to previously define which data files can be encompassed by the 
automatic search to improve the invention's accuracy . While items 32 and 34 are 
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shown as separate items, depending upon system design, the searches can be 
combined. 

Once the search is performed, the invention identifies any correspondence 
between the file extensions (of the matching data files) and the matching 
applications (itena 35). As discussed above, the invention identifies the best 
matches in item 36 (e.g., highest number of matching terms, matching file 
extension and apjplication, etc.). Finally, in item 37 the invention automatically 
forms links based upon the user's preferences (e.g. small number of links, a large 
number of links, etc.). 

In one embodiment, the invention sequentially looks at each calendar entry 
and if there are miore entries, the processing continues until all calendar entries 
have been linked with an appropriate application and/or data file. In a different 
embodiment, the links can be formed immediately after each calendar entry is 
made (e.g., constimt link updating). Alternatively, the invention can form the 
links periodically (e.g., once an hour, once a day, once a week, etc.). In addition, 
the loop processing shown between items 39 and 30 can be eliminated and 
processing for all calendar entries can be performed in parallel to increase 
processing speed. 

The inventive "Calendar Desktop" allows various features to be integrated 
and automated to enhance user productivity. For instance, the time slot while 
acting as a "container" for the resources for an activity, can also act as a link to a 
virtual application space where those resources are active. A miniature view of 
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that space (e.g., the placcmerxt of application windows, etc.) is displayed as part of ' 
the slot as a visual clue. When the user clicks on the slot^, the display switches to 
one where the retsources/applications are active (e.g., the word processor would be 
open on the conect file). 

Thus, th{5 invention comprises a ^'virtual desktop" in which the user's 
terminal screen iis viewed as a portal that can be positioned over a number of 
usually small, different "desktops'*. This places a floating window that is visible 
in all of the user's desktops that shows miniature versions of all of the * Virtual 
desktops". The user can then switch ftcm one to the other by clicking with a 
mouse on any ol'the miniature versions. This invention extends the idea of virtual 
desktops by making the calendar entries serve the same role as the ''desktop 
miniatures" so tliat when a user selects the entry they also cause the underlying 
desktop interface to change to match the entry. The invention then extends this to 
automatically populate the contents of that desktop with the application and 
resources needed to support the task specified by the entry. 

The inveiitive Calendar Desktop can also dynamically adjust time periods 
to match external events. For instance, if a meeting is scheduled to start at 2 p.m,, 
but the location of the other party is known and their estimated time of arrival is 
2:10 p.m,, the calendar could automatically reflect that by "slietching" the time 
period before the: meeting so that it doesn't end until 2:10 p-m. The key to 
enabling this fimctiion is accurate information on the positions of participants 
scheduled to attend the meeting and estimates on their current speed and dhrection. 
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Such information is available from commercial tracking devices such as the 
"PinPoint" from Airlink communication Chttp://vvww.airliiiLcom)- Hiis device 
combines a GPS receiver that provides Latitude and Longitude information with a 
wireless CDPD modem which provides connectivity to the Internet. It transmits a 
UDP packet that contains the location information to any IP address, port number 
combination on the Internet The frequency with which it does this is 
configurable. In the future, position information will be available from mobile 
telephones. The U-S. Federal Communications Commission (FCC) has mandated 
that fiiture mobiJle telephones be able to identify their physical position so that 
emergency "91 1 phone calls can be responded to with greater efiSciency. By 
integrating physi.cal position reports into the Calendar system^ the invention can 
make predictionij of the arrival times of users and adjust schedules to reflect 
reality. 

The inventive Calendar Desktop can also be used to schedule system 
resources^ for instance, pre-caching applications on network computers- Finally, 
the Calendar Defiktop can be used to record a user's activities and let them locate 
previous work or resources by simply "paging back" in the calendar* For instance, 
the user can find the Web page they were looking at last Thursday around lunch 
by simply clicking on the icon on that day and time. This is implemented in a 
number of ways, in the simplest case, by automatically creating a link to an 
application's "history file" would be sufficient, but more sophisticated 
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implementationis might reference opeiating system records of historical user 
activity. 

While tliae overall methodology of the inveiition is described above, the 
mvention can be embodied in any number of different types of systems and 
5 executed in my number of different ways, as would be known by one ordinarily 

skilled in the ait For example, as illustrated in Figure 4, a typical hardware 
configuration of an information handling/computer system in accordance with the 
invention preferably has at least one processor or central processing unit (CPU) 
400. For example, the central processing unit 400 could include various moping 

1 0 unitSj weighting units, classification units^ clustering units, filters, adders^ 

subtractors,.corQparators, etc. Alternatively, as would be known by one ordinarily 
skilled in the ait given this disclosure^ multiple specialized CPU's (or other 
similar individual functional units) could perform the same processing, mapping, 
weighting, classifying, clustering, filtering, adding, subtracting, comparing, etc- 

1 5 The CPU 400 is interconnected via a system bus 401 to a random access 

memory (RAM) 402, read-only memory (ROM) 403, input/output (I/O) adapter 
404 (for connecting peripheral devices such as disk units 405 and tape drives 406 
to the bus 401), communication adapter 407 (for connecting an informalion 
handling system to a data processing network) user interface adapter 408 (for 

20 connecting peripherals 409-4 1 0 such as a keyboard, mouse, imager, microphone, 

speaker and/or i^ther interface device to the bus 401), a printer 41 1, and display 
adapter 412 (for connecting the bus 401 to a display device 413). The invention 
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couid be implemented usmg the structure shown m Figure 4 by iscludicg the 

inventive method, described above, vAi3:m a cotqniter program stored on the 
Storage device 405. Such a computer xm>gram would act oa the iist^^eutdts 

409410 or throughi the aetwork common 407* The system would operate the 

5 inventive calendar desktop on the display 413, through the printer 41 1 or back i» 

the network 407. 

The invemic^n dynamically organizes tb& cotxqp^ and other resources a 

user needs to fit the taste tfa^ are or will be doing. The invention proactively 

a^embles the resouirces needed for a particular activity and groups them in a way 
10 that is easy fcff a us«jr to locate and access. The invention solves the problem of 

organizing the resources needed for a particular task by first consulting a 

computer representaiion of Uie user's scheduled activities (e,g«, Lotus Notes 

calendar»WScrosoft<)udookcalenc3^,Pahn Pilot desktop calendar). The 

invention then finds, groups and presents the resources g^jpropriate fer that 

15 activity. 

As discussed i above, the problem of pres^ting the resources of a computer 

in an easy to access fcraat has been previously solved by ^pfaical user interfaces 

(GUFs) that present a "desktop" met^hor to a user (e.g,, Windows 95/98* 

Windows NT, Windo^svs CE, OS/2, X-Windows)* In this solution/metaphor, the 
20 computer screen represents the top of a desk and the rectangular figures on the 

screen (icons/application windows) represent pieces of "paper". The collection 

and arrangement of icc^ns and windows on the screen is usually arbitrary. For tlie 



case of icons, thedr physical placement on the screen/desktop is relatively static 
and is usually only changed by direct manual manipulation by the user. Further, 
the set of icons on the screen is also usually only changed by direct manual user 
intervention. The creation of application "windows" is somewhat more dynamic 
5 in previous solutions, but usually occurs only due to direct manual invocation of 

an application by a user. 

The inventive solution adopts a "calendar page" GUI in which the 
computer screen represents a page (or pages) of a calendar. The "page" is divided 
into sections conesponding to different time periods of the day. Each section 
10 contains a descri]rtion of the activity that is scheduled for that time period as well 

as icons and open application windows that the system has automatically 
determined are required or useful for the activity scheduled for that time period. 
Just as in GUI's that use the desktop metaphor, calendar metaphor interfaces 
allow application windows to expand in size and overlap the "calendar". 

While the invention has been described in terms of preferred 
embodiments, those skilled in the art will recognize that the invention can be 
practiced with modification within the spirit and scope of the appended claims. 
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